I HAVE chosen as my subject for this Address a problem which constantly engages the anxious attention of every radiologist-that of the X-ray diagnosis of early cancer of the stomach. In a case of cancer of the stomach there occurs, on an average, an interval of three months between the onset of a patient's symptoms and his first visit to his family doctor. There is a further interval of three months-and this is truly deplorable-between the first visit to his doctor and full clinical and radiological investigation in hospital. When you add to these six months the earlier months during which the cancer was present but caused no symptoms, it is clear why we so often find at the first X-ray examination cancer in a developed or advanced stage. If that is true, one might ask where is the problem, since the patient does not come to us in the early stage.
But some cases do come to us early, and these we must strive painstakingly to detect.
In a cancer of the stomach certain features may give rise to difficulty in radiological diagnosis, as in the case of:
(a) A very small lesion. (a) The very small lesion.-This is the type so anxiously searched for, and so rarely found. Obviously, a growth at its inception may be too small to be seen, but this is not why one is hardly ever found in an X-ray department. At that stage they are symptomless. Even in malignant degeneration of a peptic ulcer the cancer element gives no evidence of its existence at first. I have already mentioned the time lag between onset of symptoms and examination. How helpless we are therefore to entice the early symptomless cancer into our departments for examination. Russell Morgan in the U.S.A. has launched a scheme for mass miniature barium meal radiology of the population over 40 years of age. Already he has picked up a certain number of unsuspected early gastric cancers. But is this a practical scheme? To be a really efficient sieve, the examination should be repeated every six months, which would need an immense organization, if applied to the whole population over 40 years of age. There comes a point in the national economy when further social benefits cannot be afforded, and in this Country we are over that point already. But to return to the small lesion, as a rule the chance of detecting this is in direct ratio to the ease with which the mucosal pattern is studied, and I have no hesitation in stating my view that in the investigation of the stomach itself the technique of the complete filling by the barium meal has had its day. Berg's aphorism "The less you give, the more you see" is undoubtedly true if one is searching for a small cancer of the stomach. Fig. 1 is a case in point. This small irregularity in the greater curve was noted and discounted by a very expert radiologist. Looking at the film I agreed. It was, however, an early cancer, and a detailed mucosal pattern study might have revealed the truth. The next case (Fig. 2) showed a slight irregularity of the lesser curve. This was reported as malignant, but operation was refused. Ten months later a gross lesion was evident on X-ray examination.
(b) The unusual type of lesion.-An instance of this is the carcinomatous plaque, which may produce an appearance indistinguishable from a localized hypertrophic gastritis. Often it is simply not possible to differentiate between the two. The X-ray feature is a localized patch of coarse irregular gastric rugae. A diffused coarse pattern involving the whole stomach is unlikely to be a growth. In such case search closely for further commonest cause of this mucosal reaction, a peptic ulcer. If no ulcer is forthcoming, reluctantly dub the condition hypertrophic gastritis, and ask for gastroscopic confirmation. In any case of the slightest doubt beg the clinician not to accept your verdict without repeated critical examination. Fig. 3 illustrates a case in point, that of a highly strung, highly efficient, hard-working, hard-drinking, business man of 45, whose stomach I have X-rayed at intervals for five years. Note the appearance in 1944; the filling defect of the pyloric antrum and the antral ulcer, both suggesting a neoplasm. Against this was the coarse pattern in the fundus, and the simple nature of the lesion is shown by an unchanged appearance five years later. Schindler states that hypertrophic gastritis cannot be diagnosed with certainty by X-rays. Many cannot, it is true, but others, including this case, do give definite X-ray signs. Fig. 4 is of another case ini which the mucosal pattern suggested a carcinomatous plaque. Gastroscopy (which should always be carried out if the patient can be persuaded to swallow a gastroscope) showed a hypertrophic gastritis which has improved under medical treatment. It will inevitably relapse, and the patient will haunt the O.P. and X-ray clinics till someone takes her stomach out. The reverse picture is illustrated by the next case ( Fig. 5 ). There was a short history of dyspepsia in this man of 62. The X-ray shows a coarse mucosal pattern and a small ulcer niche high up on the greater curve. The surgeon did a transthoracic gastrectomy, and the lesion was proved by biopsy to be malignant. And Fig. 6 shows another in which the carcinomatous plaque high up on the anterior wall was detected only after painstaking search. Fortunately, the search was stimulated by a classic history of recent anorexia, loss of weight, and epigastric pain. Again, in the next case the first picture, in 1942, shows what looks like a healed L.C.U., but with interrupted rugw (Fig. 7) . Malignancy was suggested in the X-ray report, but operation was refused, and in 1946 the patient died of starvation from a stenosing growth (Fig. 8 ). Note that this patient lived for four years after her cancer was first diagnosed. Had she had her stomach out at the outset and then lived four years the surgeon would reasonably have taken credit for prolonging her life.
(c) The site difficult to examine.-In this group I give pride of place to the cardia and fundus. It is a region inaccessible to radioscopic palpation and an exhaustive study of the mucosal pattern is often not possible. Add to that normal irregularity of the mucosal pattern, compared with the ordered symmetry of that of the lesser curve, and the difficulty is obvious. The cardia and surrounding fundus are blind spots to the gastroscope, and so an important corroboration may be lacking. Time was when missing a cancer in this region wasn't all that important. The patient was doomed, anyway. Now, with transthoracic cesophago-gastrectomy a satisfactory 
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Section of Radiology operation with a reasonable mortality risk, it is supremely important to recognize growths of and near the cardia in an early stage, when surgical removal is possible. The classic signs of established carcinoma of the cardia and surrounding fundus are well known: the delay at the cardia, with the loss of the normal intermittent spurt, the splitting of the barium stream, the coating of the tumour mass and absence j j i~~~~~~~~~~~~~~~~~~~~~~~~.... ..... ... of a regular mucosal pattern; the outlining of the tumour by the gas bubble, and by the barium in the supine view, and the thickened diaphragmatic shadow above the fundus.
In the early case few of these signs may be present, and it may be extremely difficult to differentiate between an early growth, a hypertrophic gastritis, and an anatomical variation. Rarer causes of difficulty in the differential diagnosis are indentation of the fundus by an aberrant spleen, or by an enlarged spleen in congestive cardiac failure. In one case seen by the writer fibrinous deposit in the left cupola following perforated pyloric ulcer caused a very suspicious fundal filling defect ( Fig. 9 ).
(d) Pre-existing deformity of the stomach.-The commonest of these is marked cascade stomach, sometimes amounting to volvulus on the transverse axis. A deformity of this type may mask a lesion at the cardia, pars media, or pylorus. Fig. 10 shows a vague irregularity in a herniated gastric fundus. This proved to be a canccr, and transthoracic cesophagogastrectomy was successfully performed. The presence of hiatus hernia may make the detection of a fundal growth extremely difficult. Proceedings of the Royal Society of Medicine A further difficulty arises in the pyloric region after posterior gastro-jejunostomy. The pyloric antrum may become contracted and aperistaltic, and simulate a growth, as in the case shown in Fig. 1 which had the classic syndrome-anorexia, macrocytic anemia, and loss of weight.
(e) Pyloric lesions are notoriously difficult to disentangle. The site is a common one for hypertrophic gastritis, and an uncommon one for simple ulcer. It is a still more common one for cancer. Often radiography can show the lesion, but not its precise naturc unless by serial examination over months, and gastroscopy may be of great help in doubtful cases. The case seen in Fig. 12 illustrates this difficulty. The filling defect of the pyloric antrum shows the classic appearance of a stenosing carcinoma. At operation an inoperable carcinoma was diagnosed by the surgeon, and gastrojejunostomy performed for incipient obstruction. A year later the patient was X-rayed, and a jejunal ulcer was found, but no sign of a carcinoma of the pyloric antrum, and a year later still a partial gastrectomy was performed for duodenal and jejunal ulceration. The biopsy confirmed the simple nature of the lesion. Ulcers on the pylorus are usually suspect. So are those on the greater curve. Fig. 13 shows one on the greater curve, and near the pylorus, and yet the pictures taken after two months (below) show the ulcer to have healed later. Fig. 14 shows an almost exactly similar ulcer crater in the pyloric antrum, towards the greater curve. This case was gastroscoped, and the suspicions of malignancy confirmed. At operation there were no clinical signs of malignancy, but partial gastrectomy was performed on the radiological and gastroscopic appearances. On section a few carcinoma cells were found in the adjacent muscle coat, and in an excised lymph node.
(f) The ulcer-cancer problem.-A carcinomatous ulcer can arise in two ways: (i) ulceration of a carcinomatous nodule or plaque, and (ii) malignant degeneration of a simple peptic ulcer. Much controversy has raged around the frequency of the latter. (1924) of the Mayo Clinic propounded the view that many cancers supervened on simple peptic ulcer. This view is supported by Moynihan, Sherren, Pauchet and Maingot. Ogilvie and Schindler hold the contrary. The last mentioned states that in the long series of simple gastric ulcers he had gastroscoped serially over years, he has never met one that became malignant.
C. H. Mayo, Wilson and MacCarty
The weight of pathological evidence is against the theory. Although the pathologists at the Mayo Clinic stated that 68 % of apparently simple ulcers showed microscopical evidence of cancer, such authorities as Ewing, Dible, Spilsbury, Cameron and Newcomb have placed a different interpretation on the histological appearances. As Spilsbury put it: "There are commonly found at the edge of the ulcer gland cells which have penetrated deeply into the scar tissue and are cut off from the regenerating glands. They may exhibit an atypical glandular arrangement, or may form narrow columns of cells: isolated cells are also seen. It is these cells detached from the regenerating epithelium and buried in the fibrous tissue of the ulcer which are sometimes referred to as precancerous, and which, from their position and irregular arrangement, are regarded by others as indicating malignant transformation of the ulcer". Newcomb's criteria for the pre-existence of a simple peptic ulcer in an ulcerating carcinoma are as follows: (1) Complete destruction of an area of muscle corresponding to the floor of the ulcer; (2) the presence of a large area of dense fibrous and granulation tissue in the floor; (3) the presence of endarteritis obliterans in the surrounding vessels; (4) fusion of the muscularis mucosx with the muscular coat at the margin of the ulcer. Of these by far the most valuable is the last, and it is the only certain evidence that a cancer has arisen from a previous simple ulcer. Using this criterion, Newcomb found that only 13' ,% of cancers showed evidence of anl antecedent peptic ulcer, and that 3-7`/i of ulcers showed a malignant change. Matthew Stewart's figures (Table 1) 
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Ulcer-cancer 51 (18 %) *In 7 instances, unrelated ulcer and cancer were present in the same stomach.
Certain clinical evidence is also against the peptic ulcer cancer sequence being a common one. The average history of symptoms in peptic ulcer is about five to seven years; in cancer it is about six months. If the majority of cancers supervened on simple ulcer one would have expected a longer history in the cancer groups. Again, the great majority of simple gastric ulcers are on the lesser curve, while the pyloric antrum is the site of election for a cancer.
It seems, therefore, that the theory of frequent degeneration of a simple ulcer into a cancer should be abandoned. That it does occur, as in chronic ulcers elsewhere, is undoubted, but most authorities believe that not more than 60% of chronic ulcers become malignant, and that not more than 10-15o% of gastric cancers arise from chronic ulcers. Curiously, it never seems to occur in duodenal ulcer, a much more chronic type. Carcinomatous ulcer.-To determine whether a gastric ulcer is simple or malignant may be one of the most difficult of radiological problems. Often it is impossible to say from the X-ray features alone.
If ulceration occurs in an already existing tumour mass of some size, the signs of the mass itself will make the diagnosis clear, and it is in the cases of malignant degeneration of simple peptic ulcer, or ulceration of a small tumour, that the chief difficulty arises. In making a differential diagnosis, the following points should be considered: Size.-Any ulcer larger than 2-5 cm. in diameter should be suspected as malignant until it has been proved to be simple. The larger the ulcer the greater should be the suspicion. Many large ulcers will, in fact, turn out to be simple, but the maxim is none the less a sound one. Fig. 15A shows a large one that was simple, and Fig. 1SB one that was malignant. Shape.-The simple ulcer tends to be hemispherical, regular in contour and sharply defined. Malignant ulcers tend to be irregular. Meniscus sign.-Kirklin has drawn attention to an appearance, named by him the meniscus, seen in many malignant ulcers on and near the lesser curve. It is a translucent zone a few mm. in width, separating the barium-filled crater from the main barium mass in the stomach, and is due to the hard-growing malignant edge of the ulcer. Some chronic simple ulcers show the same appearance, if they have a very raised cedematous edge. Fig. 16A shows a meniscus sign in a malignant ulcer, and Fig. 16B an almost identical appearance in a simple ulcer. Some say that the malignant meniscus is intra-luminal, while the meniscus of simple ulcer is on the contour line. This is by no means invariable. A simple ulcer on the posterior wall close to the lesser curve may produce an intra-luminal meniscus.
Site.-This is of importance. Simple ulcer is usually on the lesser curve, distant from the pylorus. A malignant ulcer is variable in site, but most commonly on the lesser curve near the pylorus. Those on the greater curve-they are uncommon-are nearly always malignant.
Therapeutic test.-This is of great value in differentiating the two types. A simple ulcer should heal in a few weeks under medical treatment, a malignant one will not. Again there is a reservation. A malignant ulcer may also, for a time, get smaller during treatment for peptic ulcer. Hellmer records four such cases. He ascribes the 12 diminution to resolution of mucosal cedema, scirrhous contracture, and/or filling of the crater by tumour tissue. The serial X-ray examinations should therefore continue till the ulcer has disappeared and for some weeks after, to make sure that it does not reappear.
Ruga.-In simple chronic ulcer these tend to converge to the crater. In malignant ulcer they are said to be interrupted without converging. This again is not always the case. In simple long-standing chronic ulcer which has undergone malignant degeneration the rugm may converge to the crater, as a result of scarring.
If, after careful survey of all the above X-ray features, there is doubt (and there often is), the radiologist should not hesitate to say so. The anamnesis, the clinical features and gastroscopy will all afford further evidence, and as a last resort surgical exploration may be necessary. It is far better to cure a simple ulcer by partial gastrectomy than to miss a carcinoma. Fig. 17 is of a case X-rayed by a colleague, who showed the case to me. We both agreed that there was undoubtedly a very large posterior wall ulcer present. It looked a cast-iron certainty, and its size and the lack of complaint of dyspeptic symptoms by the patient, a neurotic middle-aged woman, pointed to malignancy. Yet on laparotomy by an extremely competent and careful surgeon, nothing whatsoever was foundan entirely normal stomach. What caused this extraordinary pouching of the gastric wall is a mystery to me and all concerned.
What conclusions would I suggest from these observations? Firstly, that radiology is the simplest and easiest method of showing an organic lesion in the stomach, and should have first place after clinical examination in the investigation of a suspected gastric carcinoma. In the majority of cases, alas, the diagnosis is all too clear, for the majority of cases are not investigated till the disease is advanced. In many of the early cases, however, radiology can show the lesion, but not its nature. And in these cases, I would make a strong plea for the routine use of gastroscopy. Were the gastroscope easier to swallow than the barium meal, I think it should take first place in the investigation of all gastric cases. If all these methods, clinical, radiological and gastroscopic, fail to give the answer, surgical exploration is the last resort, and biopsy will reveal the mistakes of all.
Finally, may I make one comment on Ogilvie's recent and erudite article on the early diagnosis of cancer of the stomach, in which he says that we should accept the negative warnings of a penny weighing machine in preference to the positive assurance of the ten guinea Harley Street expert. Surely it must be very rare for the combined activities of the clinician, radiologist and gastroscopist to fail to find any lesion of the cesophagus or stomach in such a case. If they do fail they are not entitled to the appellation of a specialist of Harley or any other street.
While I am convinced that the X-ray method remains the most important method of examination in the investigation of gastric cases, it is, nevertheless, only one weapon, and by itself liable, in some cases, to mislead. The final decision must remain with the clinician, who in his gastric clinic must have available all ancillary methods at his disposal, radiology, gastroscopy, clinical pathology and the weighing machine, if he is to be successful in dealing with this most difficult problem, the detection of early cancer of the stomach.
